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(57) Abstract 

Novel substituted pyrimidine oxides and iheir salts and use of these in combination with retinoids and/or prostacyc- 
lin analogues to increase the rate of hair gro\vtti and to prolong the anagen phase of the hatr cycle and to ireai certain 
types of alopecias. The unexpeaed novel advantages to be gained from the use of the instant invention are : improved solu- 
bility and improved stability of actii'e compounds through increased dispersion of charge; longer aaion of compounds; 
excellent penetration of skin due to the lipophilic substituents: and compatibility of compounds with non-polar solvents 
useful for the preservation of the polar groups while in contact with the skin and useful for the encapsulation of the com* 
pounds within a syneresis-free hydrophobic polymeric network. 
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Substituted Pyrlnldlne Oxides Tseful for 



Hair Growth Promotion 



Brief Sumniary of the Invention 

Novel substituted dlaalno pyrlnldlne oxides and their salts, proces- 



the compounds are described. These compounds are used to increase the 
rate of hair 'growth and prolong the anagen phase of the hair cycle and 
as peripheral vasodilators. 

Cross References to Related Applications 

This application is related in part to application serial U.S. 235. 
169, filed February 17. 1981; application serial U.S. 318,697, filed No- 
vesber 9, 1981; application serial U.S. 386,730 filed June 9, 1982, and 
application serial U.S. 4U.854 filed Septeaber 3, 1982, and patents 
listed as follows: Geman Offec. 2,804,518 filed August 17» 1978; U.S. 
Patents 4,220.772 and 4,256,886; German Offen. 2,804,519 filed August 10, 
1978; Swiss Applic. 78/7,910 filed July 21. 1978: H tlca Chimica Acta 
Vol. 65 Fasc. 5 (1983), pp. 669-672: U.S. Patents 4,tiO,131 and 4,360.521 
and Belgium Patent No. 893,333 filed January U, 1983 and CH application 
81/4,640 filed July 15, 1981, as well as U.S. Pat, Nos. 3,461.461, 3,382, 
248, 3.973,016, 4,287,338, 3,464,987 and the Sritish Patent No. 1,486, 
682. 

Background of the Invention : 

Minoxidil, a 2,4 diamlno 6 plperldino pyrlmldine-3-oxlde is known 
in the art as an antihypertensive. U.S. Patent 4,139,619, to Chldsey. 
describes the use of minoxidil and derivatives as hair growth promoters. 

PCX application U.S. 85/00556 by G. Bazzano, describes the use of 
substituted pyrlBldine-oxides for hair growth promotion, particularly 
carbamate derivatives, and oxadiazolopyr^ldine carbamates. 

It Is the purpose of the present invention to provide additional com- 
pounds which vercome some of the pr blems Inherent in the use of previously 
described compounds. 

The comp unds f this invention afford the f llowing advantages: im- 
proved solubility, and improved^ sj:ability of active compounds through In- 



sas for preparing the compounds as well as the preferred mode of applying 
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creased dispersion £ charge; 1 nger action of c npounds; excellent pene- 
tration of skin due to the lipophilic substituencs; and compatibility of 
compounds with non-polar solvents useful for the preservation of the polar 
groups, while in contact with the sicin and useful for the encapsulation 
of the compounds within a syneresis-free hydrophobic polymeric network. 

Field of the Invention ; 

This invention relates to compositions of matter and to methods for 
producing them, their use and cheir application. In particular, this 
invention relates to novel substituted diamino pyrimidlne oxides and their 
salts of the general formula: 



0" 




More specific salt £osms of this compound could be written as follows: 




^ (UI) 
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.X> 0- 

e> / 

T (IV) 

h 

■ 

wherein, in Formulas I through V, is a moiety selected from Che group 
consisting of subscltuents o£ the formula; 

wherein and are selected from the group consisting of hydrogen, lower 
alkyl, lower alkenyl. lower aralkyl, and lower cycloalkyl, with the proviso 
chat both R^ and R^ are noc hydrogen, and the heterocyclic functionality 
systems. N-aziridinyl, S-piperidtnyl, N-azecidinyl, N-pyrrolidinyl, hexa- 
hydro-lH-aaepin-l-yl, 4-allcylpiperazinyl , hexahydro-l(2H)-azocinyl, (where- 
in the alkyl portion of the moiety is of one to 3 carbon atoms) , 4-morpho- 
linyl, 4-chiomorpholinyl, 3,6-dlhydro-l(2H)-pyridinyl, 3-pyrrolindyl, 
2,3,4,7-tetrahydro-lH-azepine-l-yl, and 3,A.7,B-tecrahydro-l(2H)-a20cinyl, 
each of said hecerocyclic groups having attached as substituencs on carbon 
atoms thereof zero to 3 lower alkyls* inclusive, a nitrogen atom of each 
of said heterocyclic moieties being the point of attachment of Rj to Che 
ring in said formula. When is N-RjR^, R3 and can be alike or differ- 
ent. When Rj^ is a heterocyclic moiety, the alkyls which can be attached 
thereto can all be different, or any two or all of them can be alike. 

In Formulas I - V, is selected from the group consisting of hydro- 
gen, lower alkyl, lower alkenyl. lower alkoxyalkyl. lower cycloalkyl. lower 
aryl, lower aralkvl, lower alkaryl, lower alkaralkyl, lower alkoxyaralkyl , 
and lower haloaralkyl. In Formulas I - V, can also be selected from 
the group consisting of chlorine, bromine, iodine, nltroso. nitro. amino, 
phenylthio, lower alkylphenylthio, and halphenylthio. In Formulas I - V, 
R2 can also be assigned in accordance, with the definici n applied for Rp 
above. R^ and Rj may be the same within the scope of that definition. 

389S 88942103 
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Precurs rs of Formulas I - V compounds can be the following: 




wherein* in each instance. R, is as defined above. 



In FoFDulas VI and VII. is selected from the group consisting of 
hydrogen, lower alkyl. lower alkenyl. lower alkoxyalkyl. lover cycloalkyl. 
lower aryl. lower aralkyl. lower alkaralkyl. lower alkaralkyl. lower 
alkoxyaralkyl. and lower haloaralkyl. In Formulas VI and VII, R2 can be 



selected from Che group consisting of chlorine, bromine, iodine, nitroso. 
nltro. amino, phenyXchio, lower alkylphenyithio. and halophenylchio. In 
Formulas VI and VII, assigned the same definition as . above. 

R^ can be the same as or different than R^ within the scope of that defini- 
tion. 

Examples of lower alkyl are methyl, ethyl, propyl, butyl, pentyl, 
hexyl, heptyl. ocyl and Isomeric forms thereof. Examples of lower alkenyl 
are allyl, 1-methylallyl, 2-methylallyl (methallyl), 2-bucenyl (crotyl), 
3-butenyl, 1 ,2-dimethylallyl, 1-dimethylallyl, 2-thylallyl, l-methyl-2- 
butenyl, 2-methyl-2-butenyl, 3-methyl-2-bucenyl , 3-pentenyl, 2,3-dimethyl- 
2-butenyl, 1. 1. 2-trinethylallyl, I, 3-dimethyl-2-butenyl, l-ethyl-2-bu- 
tenyl, 4-methyI-2-petenyl, 2-ethyl-2-pentenyl , 4. 4-dimethyl-2-pentenyl, 

2- heptenyl, 2-octenyl, 5-octenyl, I, 4-dimethyl, 4-hexenyl, and the like. 
Examples of lower alkoxyalkyl are 2-methoxyethyl, 2*ethoxyethyl, 2-butoxy- 
ethyl. 2-hexyioxyethyl, 2-octylQxyethyl, 2-methoxypropyl, 3-nethoxypropyl , 
J-propoxypropyl, 2-raechoxybutyl, 3-ethoxybucyl , 4-butoxybutyl, 2-ethoxyhexy . , 

3- mechoxy-3-methylpencyl, 4-methoxyoctyl, and the like. Examples of lower 
cycl alkyl are cyclopropyl, 2-methylcyclopropyl, 2, 2-dimethylcyclopr pyl, 
2,3-diethyl-cyclopr pyl, 2-butylcyclopropyl, cyclobutyl, 2-methylcyclobutyl, 
^pr pylcyclobucyl , 2, 3. 4-trihylcycXobutyI, cyclopentyl, 2,2*dim thylcyclo* 
pentyl. 3-pentylcyciopentyl, 3-tert-butylcyclopentyl, cydohexyl. 
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4.cerc-butylcyclob«cyl. 3-lsopropylcyclohexyX . 2. 2-diiBethylcycl hexyl. 
cydohepcyl, cycoctyl. and the like. Examples of lower aryl are phenyl, 
l-naphtyl, and 2-naphthyl. Examples of lower alkaryl are o-colyUm-tolyl, 
£-colyl. methylphenyl. p-tert butylphenyl. the isomeric forms o£ xylyl. the 
isomeric forms of crimelhylpbenyl. i-mechyl-l-naphthyl. 6-propyl-2-naphthyl. 
2, 4. 5, 7-tecramechyl-l-naphthyl, and the like. Examples of lower aralkyl 
are benzyl, phcnethyl, 1-phenylethyl , 2-phenylpropyl. 4-phenylbutyl. 6- 
phenylhexyl, 5.phenyl.2-methylpentyl. l-naphchylmethyl . 2-Cl-naphthyl)ethyl. 
2.(2-napthyl) ethyl and the like. Examples of lower alkaralkyl are o-toly- 
Imethyl. m-tolyl-»ethyU2-tolylmechyl. A-tert-butylphenylmethyl. 2-{P7 
tolyDethyl, l-<irColyl)ethyl. 3-(o-echylphenyl)propyl, 4-methyl-l-naphthy- 
Imethyl, 6.tert-butyl-2.iiaphthylmethyl. and the like. Examples of lower 
alkoxyaralkyl are o-methoxybeniyl. ownethoxybenzyl. ^-methoxybenzyl , 2- 
(MieChoxyphenyl)ethyl,3-(£-ethoxyphenyl)propyl. 4.(2^tert-butoxyphenyl) 
butyl. 4-«ethoxyl.l-naphthyl»ethyl. and the like. Examples of lower halo- 
aralkyl are o^hloro-benzyl. ^-^l-o'^benzyl. p-bromobenzyl, 2-(mriodo. 
phenyDethyl. 2.4-dlcloro-benzyl. 6-bromo-l-naphthylmeChyU 4-£-chloro- 
phenyDbutyl and the like. Examples of lower alkylphenylthio are o-tolyl- 
thio.^tolylthio, the isomeric forms of xylylthio, ^-ethylphenylthio. 
m-butylphenylthlo and the like. Examples of halophenylthio are ^-chloro- 
phenylthio. orbromophenylthio. o-f luorophenylchio. 3,4-dichloropheaylthio 
and Che like. 

Examples of heterocvdic moieties within the scope of in addition 
CO those already mentioned above, ate 2-«ethylaziridinyl. 2.ethylaziridinyl. 

2- butvlazirindinyl. 2,3-dimethylaziridinyl. 2, 2.dimechylaziridinyl. 2- 
mechylazetidinyl. 3-oiethylazetlnlnyl. 2-octylazetldinyU 2,2-dlmethylazeti- 
dinyl. 3.3-dlethylazetidinyl. 2. 4. 4-trimethylazetidinyl, 2. 3, 4-trimethyl- 
azetldinyl, 2-«ethylpyrrolidinyl. 3-butylpyrrolidinyl, 2-isohexylpyrrolidinyl 
2. 3-dimechyl-pyrrolidinyl.2. 2-dlmechylpyrrolidinyl. 2,5-diethylpyrrolldinyl 

3- tert-butyl-pyrrolidinyl, 2.3.5-trimethylpyrrolidinyl. 3.4-diocCylpyrrolld- 
inyl, 2-methyl-piperidino, 3-mechylpiperidino . 4-methylpiperidino. 3-lso- 
propylplperldino, 4-tert-butylpiperidino. 2-methyl-5-ethylpiperldino , 3. 5- 
dipentylpiperidino. 2, 4. 6-trimethylpiperldino, 2. 6.dimechyl-4-octylpip- 
erldino. 2. 3. S-triechyl-plperidino, 2-ethylhexahydr azepinyl, 4-terc- 
butylhexalhydroazeptnyl. 3-hepcylhexa-hydroazepinyl. 2, 4-dlmechylhex4.hy. 
dr azepinyl, 3, S-dimathylhexahydroazepinyl, 2, 4. 6-tripropylhexahydro- 

3897 88042103 
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azeplnyl. 2-«ethylhepcamethyleaiaino, S-butylheptamethylenialno, 2. 4- 
dlisopropylheptajnechylenlmlno, 3, 3-diethylheptainethylenlmino. 2, 5, fl- 
trlmechylheptamethylenlmlno, S-Bethyloctaaethyleniiiiliio, 2, 9-diethylocca- 
metbyleniffiltto. 4-lsooctyloctamethylenimliio, 2-ethyl«orpholino, 2-methyl-5- 
cthylmorpholino, 3, >dlttethylmorpholino, 2, 6-ditert-but3tI.iBorphollno, 
4-Beehylp±peraz«iyl. 4-lsopropylplperazlnyl and the like. In each of the 
above examples of heterocyclic moieties, the free valence and hence the 
point of attachment to a carbon atom of the pyriaidine ring, is the 
heterocyclic nitrogen atoa. 

In the novel Formulas I through V substicuents B and X can be salts 
or *3 represent amides derived by acylation. These can be 

formed from Ethyl oxallyl chloride or ethyl chlorofortaate or carfaoxylic 
acid anhydrides, carboxylic acid chlorides, as well as Ketene. The com- 
pounds can be single compounds or mixtures of compounds depending on such 
factors as the nature of the reaccants and the intermediates or the sales 
or the acylacing agents, and the reaction conditions. 

OK 
» I 




II 




III 
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Although substantially any acylating agent can be used to pr duce 
these aeylates, especially suitable are acylating agents derived from 
alkanolc (including half-acid chlorides of dibasic examples) as well as 
Che anhydrides, mixed anhydrides and acid chlorides of alkan.oic» cyclo- 
alkanoic. alkenolc. cycloalkenolc , aralfcanoic. aromatic and heterocyllc 
carboxylic acids. . These anhydrides and acid chlorides can also be sub- 
stituted on any carboi^ but the carbonyl carbon with any of a wide variety 
of atomic or molecular moieties unreactive with the dihydropyrimidine re- 
actants. Examples of such subscituencs are alkyl; e.g.. methylthio. 
propylthio, hepcyXthio; dialkylamino; e.g., dimethylamino, diethylaaino, 
dihexylamino; alkoxycarbonyl; e.g., methoxycarbonyl,* propoxycarbonyl, 
nonoxy carbonyl; carboxyacyl; e.g., acetyl, ^utyryl; carboxaraido; e.g., 
benzmido, acecamido; nitro. fluoro; cyano; and the like. Chlorine, bro- 
mine and iodine can also be subscltuenta on aromatic portions of the acy- 
lating agents. 

Examples of suitable anhydrides are acetic anhydride, propionic anhy- 
dride, butyric anhydride, isobutyrlc anhydride, acrylic anhydride, cro- 
tonic anhydride, cyclohexane carboxylic anhydride, benzoic anhydride, 
naphthoic anhydride, furoic anhydride and the' like, as well as the corres- 
ponding anhydrides substituted with one or more of the above-mentioned 
substituents. Examples of suitable add chlorides are acetyl chloride, 
propionyl chloride, croconyl chloride, cyclohexanecarbonyl chloride, 3- 
cyclohexenecarbonyl c: l-.ride, phenylacetyl chloride, succlnoyl chloride 
benzoyl chloride, naphthoyl chloride; furoyl chloride. 3-pyrldinecarbonyl 
chloride, phchaloyl chloride and che like, as well as the corresponding 
acid chlorides substituted with one or more of the above mentioned sub- 
stituents. 

One molecular equivalent of an acylating agent should be used for the 
introduction of each acyl soiety. When a reactive acylating agent such 
as ethyl oxalyl chloride is used with heating, a cyclized compound is 
usually obtained. These compounds can be hydrolyzed to the bis or mono 
acylates. 

The acylation usually takes place rapidly in the range of -20*C to 
about +50'C. Suitable diluents are CajZl^; or, diethyl ether and tetra- 
hydrofuran; ketones; e.g. acetone and methyl ethyl ketone; esters; e.g- 

oooq 83Q42103 
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methyl acetate and ethyl acetate; acetonitrlle; pyridine and the like. 
The desired acylaced product ften present from the react! n mixcure 
in crystalline form can be separated in the usual manner; for example, 
by filtration or centrifugation. Alternately, the diluent can be evapor- 
ated, preferably at reduced pressure. The acylates can be purified by 
conventional techniques; for exaople. by recrystallixatioa from a suitable 
solvent or oiixttire of solvents. 



3900 
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Example Page 

Further Examples £ Acyl Derivatives 
Alkoxyacyl Derivatives (Carbamates) 

A- - -C-0*methyl 
0 

-fc-O-ethyl 

0 

-{J-O-butyl 

-?-0-l-butyl 

0 

-t-O-benzyl 
-K:<-0-2*methoxy-ethyI 
Alkoxyoxalyl Derivatlvea (Oxamates) or (Oxoacetates ) 

or A. -C-C-O-methyL 

-C-C-O-ethyl 

9 9. 
-C-C-O-butyl 

-C-C-O-^i^-buCyl 
Q {} 

-C-C-O-benzyl 

9 9 

-C-C-O- 2-me t hoxv-e thv 1 
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The acylaces can torn salts. The Formula tV through VII compounds 
can be salts when the cation Is (X), represented by protonated primary, 
secondary or tertiary amines . The amine compounds can be aliphatic 
and allcydic la structure. The aromatic and heteroaromatic amines can 
be substituted or unsubstituted . The cation can be donated by any base 
stronger than an amine such as WaOH, barium hydroxide, etc. Where the 
bases constitute primary, secondary and tertiary amines or any base 
strong enough Co remove the hydrogen on the activated urethane group 
la position 6. 

The amines referred to above can be represented by the formulas: 
ll*J RjNHj [2-] RjRjNH [3'] R^R^R^H The R groups can be aliphatic 

and alicyclic amines, aromatic and heteroaromatic amines can also 
be used. 

The novel compounds at Formulas I through V can also form the 
following carboxy derivatives: 



0- 

f 



fl 1 



The X in the above Formula I can be represented by the following: 
X"OR where R can be H or CH^ or any alkyl group or phenyl or other 
aromatic group or heterocylic group. 

X - NRjRj where R^«R2-H R^ . CH^ or alkyl group or aromaclc or 

heterocylic group. R^ can be the 
X - S-R where R is ®™® °^ different from R^ . 

defined as R^ or R^ above. 

86042103 
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Produce A 

n 
II 



. o • 

The oxadiazino ring - Produce A was opened by treating Product A 
In base wtth R^R^NH for 30 nlnutee. The resultant Product B Is 
shown below; 



Product B 



t* 9 Q 9 



H 



) II 0 0 R 



o 



Product B when treated wich strong bases yields the product shown- 

If Che base is SaOH then X will be Na+ 
If the base is KOH then X will be K+ 
1£ the base is NH^OH then X wUl be NH^ 

if the base is a primary, soecondary or tertiary anine then X will 
be: 



MR, . HR.R. or 
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H3C-5 



9 <}C3 I H 0 0 



Z la the above formula can be : 



Z - S-R 



The R*s on constituent 2 conatlcuce symmetrically and unsyrametrlcally 
substituted saturated aliphatic, oleCinic. acetylenic, alicyclic. 
substituted and unsubstituted aroaatic and heterocyllc groups. 

The novel compounds of Fomulas I through V can also form the 
following car boxy derivatives: 

(Inner Salts) 

9 



O 

^1 



«2 T 

II 

The X In the above Formula IZ can be represented by the following: 
X - OR where R can be H or CH^ or any alkyl group or phenyl or 
othez aromatic group or heterocyllc group. 

X - NR^R^ where • R^ * H 

- CHj or alkyl gr up or aromatic or heter cyclic group. R2 can 
be Che same r different Izom R^, 

88042103 
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X - S-R where R Is defined as or In Che aforementioned. 

The novel compounds of Formulas X through V can also form the 
following carboxy derivatives: 

9- (Inner Salts) 

O 0 
o t tl 

V N-i- NH-C-X 



1' ' 



III 



*1 



The X in the above Formula III can be represented by the following: 
X • OR where R can H or CH^ or any alkyl group or phenyl or other 
aromatic group or heterocylic group. 

X - NRjRj where R^- Rj- H 

Rj^ - CHj or alkyl group or aromatic or heterocylic group. R^, 
be Che same or different frtm R^ 

X - S-R where R is defined as R^ or R, above. 
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wo 86/00616 



PCT/tS85/OI329 



(14) 



Invencion Technical Process Data 



This Invencion relates to a method of preparing novel compounds of 
general fomulas I and ZI. 

0- 



where R3 is an alkyl oxalyl and is a heterocyclic moiety, or a substi- 
tuted phenoxy group, or an 0-Tosyl group, and is hydrogen. 

In another aspect the process relates to compounds of the general 
Formula II. which comprises treating the compound of Formula 1 with a 
latent sulfate source such as sulfur trioxide pyridine complex, and sulfur 
trioxide criethyl amine complex. 

0- 
I 

0 • 5 «0 

I 

O 



II 



where is hydrogen. R3 is carbamate or alkyl oxalyl and R^ is the same 
as chat described above. 



390e 
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Detailed Descrlpclon of the Invention 

The 4-(subsclcuted]-2»6-bls(alkyl oxafflyI)-pyriittidlne-I*oxldes and 

■ 

chelr corresponding Inner salts, obtained according to the process of this 
' iztveatlon. have the general Fonoula I and II, where is an 




alkyl oitaiyl 05 gn alkoxy carbonyl. The cerm "alkyoxalyl" is used to 
define the group in which R constitutes methyl, ethyl. n^prcpvL, 

isopropyl. n-butyl. isobucyl^ c-butyl aftd the like. The term alkoxy 
carbonyl" is referred to ao-C in which R is the lower alkyl group. S, 
is a heterocyclic noiety containing nitrogen including tetrahydropvridine. 
piperidine. morpholine. pyrrolidine, thiooorphoLine. dialiylamine. or 
a substituted phenol such as p-cresol or an 0-tosyl group. 

"According to the invention, derivatives of Foraula I are prepared 
readily by reacting a compound of the Formula III, where Rj is as pre- 
viously described. 

0" 

.-V"- ... 
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with an excess of an alkyl oxaiyl hallde of structure A, or with an 
excess of an alkyl halo formate, of structure B. 

A. X - C - C - OR- or B. X - C - OR, 

0 

R^ * Lower alkyl X - CI 

in Che presence oC an amine such as pyridine or criechylamine. 

Suitable solvents Include chlorinated hydrocarbons, for example* 
methylene chloride and chloroform. The reaction is spontaneous and is 
conducted in the temperature range of 0-3'*C. The reaction mixture is 
treated with an aqueous bicarbonate solution, for example, sodium bicar- 
bonate and the tvo-phase system is then separated. The organic phase is 
dried and the final produce Is precipitated using non-polar solvents such 
as toluene and hexane. See Scheme I: 

Scheme 1 




X. R, and jie t-e aarnM js previ usly mtmtloned 

86042103 
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The majoricy of the oxaaorl compounds have a bright yellow c lor and 
are aometrtiat light sensitive and laay decompose to the parent compound on 
standing over a 6 month period in lighc on the laboratory shelf , in clear glass. 

Another part of this invention deals with the synthesis* isolation 
and characterization of novel 4-[substituted]-2,6-bis (ethoxy carbonyl or 
alkoxy carbonyl anino)-l-(sulfooxy)-pyrimidiniuffl hydroxide* inner 
salt of Fonmila 11. 

In general these compounds could be prepared by two different 
methods shown In Schemes II and III. 
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In Method II (Scheme II) Che novel 4-[subsclcuced]*2.6-bls (alkyl 
xalyl amino) -pyTialdine 3-oxides are creacet at r cm cenerature with 
sources of sulfur trloxlde such as sulfur crloxide pyridine complex, or 
sulfur trloxlde trlethyl amine complex, in an Inert solvent such as di- 
methyl fonnamlde (DMF) or acetonlcrlle ac room temperature. The sulfur 
trloxlde reacts directly to fora a sulfate vlth the substituted pyrlmldlne 
H-l oxides, and Is used in excess, usually in ratio of 1:2 or 1:1.5. Al- 
ternatively In Method III (see Scheme III) the 2.A-dlamlR0-6-(substltuted]- 
pyrimldlne-3*oxlde Is converted to 2.6-dlamlno-4>[5ubscituLed-l-(sulfooxy) 
-pyrlfflldlnlum hydroxide, inner salt by a reaction with a latent sulfur 
trloxlde source, which subsequently Is treated with an alkyl oxalyl hallde, 
preferably ethyl oxalyl chloride to yield the corresponding substituted 
pyriJBldlne-O-sulfates. 



Also considering Formula IV (See Scheme IV) 

0* 




wherein is hydrogen, or methoxy, ethoxy, propoxy-carbonyl- and R, Is 
dlallylamlne. pyrrolidine, plperldlne. tecrahydropyrldine. morpholino or 
thiomorphollno. Example: The 6-(l .2.4,6-cetra hydro-l-pyridyl)-2 ,6^bia 
(ethoxy carbonyl amlno)-pyrimldine-l-oxlde (i.e., IV, is C,Hj-0-C- 
and - 1 .2.3.6-tetrahvdro-pyrldine) was reacted vlth sulfur trtoxide 
pyridine complex in D.HF at room temperature which afforded the 4-(l, 2.3.6- 
tecra hydro-l-pyrldyl)-2.6-bis(echoxy carbonyl amlno)-l-(sulfooxy) pyrimi- 
dlnium hydroxide, inner salt. 

This process must also include the preparation of the starting materials 
of Formula III. some of which have been claimed with a different method, 
in U.S. Patent 3.461,461. but surprisingly enough, no record of their 
syntheses and physical data is presented. These were all made and wsed 
as intermediate compounds in the inventl n f I and II. 
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Auocher novel compound, 2.4-dlamlno.6-(para-methyL-pheti xy) pyrimldlne 
was synthesized by reacting p-cresol with 2,4-diaaxno-6-chloropvriH.idine 
which was subsequently oxidized to 6.amino-4 (Para-methyl-phenoxy) 1,2- 
dihydro-l-hydroxy-2-amino pyrimidlne using pecacetlc acid 40%. Further 
on reacting the above oentioned compound with ethyl oxalyl chloride at ' 
0-5». 4-fPara-Bethyl phenoxyJ-2.6-bis (ethyl oxalyl amino)-pyrijn^.dine-l- 
oxide was found. 



See Scheme V. 
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Eacanples 

The following examples will furnish further illuscracions of the 
synthesis. All temperatures are reported In degree centrigrade. The 
elemental analyses are within £ 0.4Z of theory unless otherwise stated. 
The melting points are not corrected. All N 0 compounds gave a positive 
test with ferric chloride solution. 

Example 1 

Preparation of »-(1.2,3,6*TetTahydro-l-pyridvl)«2.6-bls(ethyl oxanyl ) 
pyrlmidine-l-oxide . A 0.5 g (0.0024 mol) , sample of 2,6-diamino-4 <l,2, 
3,6-Tetrahydro-l-pyridyl) pyrlmldine-l-oxide was suspended in (2.4 OBnol) , 
a solution of 15 ml of methylene chloride containing 1.3 ml of pyridine. 
The mixture was cooled to 5* and t-3 ml (0.012 mol) of ethyl oxalyl chlor- 
ide was added dropwise to the suspension and stirred. The reaction occurred 
instantaneously and a yellow precipitate deposited. The precipitate was 
collected on a filter, washed several times with an aqueous solution of 
sodium bicarbonate* and separated. The organic phase was then dried, 
concentrated in vacuo, and 10 ml of hexane was added to precipitate a 
bright yellow compound which was recryatallized froa raethylene chloride 
affording 0.54 g, (56.1*) ot the product. 

Melting point (194-195*) C^yfl^j^N-Oy 
C:H:.S:0 50.1:5.15:17.1:27.5 

Example 2 

Preparation of 4-(Piperidinyl)-2,6-bis (ethyl oxamy 1 ) -pyrin id ine 1- 
Qxide . A solution of 1.0 g (0.4 mraol) Minoxidil In 15 ml methylene 
chloride and containing 7 ml of pyridine, was treated wich 5 ml (0.04 mol) 
ethyl oxalyl chloride added over a period of 10 minutes at 0*. The mix- 
ture was washed with a solution of sodium bicarbonate and the organic 
phase was then separated, dried over anhydrous N'a^SC^. and concentrated 
under reduced pressure. Upon addition of a mixture of toluene (3 ml) 
and heeane (5 ml), a precipitate was depositea and then collected on a fil- 
ter and dried under reduced pressure to give I.I6 «; (56*) of the title 
compound f melting point 165-168". 

C:H:9I:0 49.8:5.62:17.1:27.3 
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Similar reactions were conducted on 2»6-dlamino-4-(morph liayl)- 
• pyrimidine 1-oxide, 2,6-diaffllno-4-(pyrrolidlnyl)-pyriniidine-l-oxide^ 
2,6-diamlno-4(p-oiethyl phenoxy)pyriaiidlne-l-oxide, and was treated with 
an excess of ethyl oxalyl chloride 4-(!norphollnyl)-2»6 bisCethyl oxamyl) 
-pyriiiildine-l*oxide. which respectively afforded, with the melting point 
of 182-184*, C:H:N:0 46.7:5.10:17.0:31.1, C^^H^^N^Og, 4-(pyrrolldlnyl) 
-2,6-bls (ethyl oxanyD-pyrisidlne-l-oxlde, with a melting point of 222- 
223". C^gH^^N^)^. C:H:N:0. 48.6:5.3:17.7:28.3, as well as 4-(p-methyl 
phenoxy)2>6-bis(echyl oxamyl)-pyrlmldlne-l-oxlde, nelclng polnt^l72- 
174". C:H:N:0 52.6:4.71:13.13:29.5, respectively. 

It is noteworthy, that the last compound was synthesized from the 
parent compound 2,4-dlamino-6(p-methylphenoxy)pyrimldlne*3-oxide. The 
parent compound was prepared In the following manner: 

a) Preparation of 2,4-Diamino-6-(p-methyl phenoxy)pyrimldlne 

K mixture of 54 g (0.5 male)of p-Cresol, 7.2 g (0.05 mol) of 2,4-dl- 
affllno-6-chloropyrlmidine and 3.5 g of potassium hydroxide was heated at 
115-120* for a period of 5 hours. The resulting mixture was cooled 
slightly at (110*) and subsequently treated with a solution of 14 g of 
potassium hydroxide in 500 ml of water. L'pon addition of 50 ml of etha- 
nol, a solid 6.0 « (57Z) was deposited and collected and recrystallized 
from acetonlcrile (melting point * 277-279^). 

b) Preparation of 2.4-Dlamlno-6-(p-giethy l-phenoxy)pyrlnldlne 3-oxi de 
A mixture of 4.0 g (0.02 mol) of 2,4-dlamlno-6(p-methyl phenoxy) py- 
rimidine was suspended in 100 ml of methanol and cooled to 0-5". A solu- 
tion of 3.2 g (0.02 mol) of m-chloro perbenzoic acid in 30 ml of methanol 
and was then added over a period of 15 minutes Co the suspension. The 
resulting mixture was stirred for three hours and the excess solvent re- 
lieved under reduced pressure. The residue was then dissolved in SO ml 

of ethylacetate, and the solution extracted 3 times with TZ aqueous 
sodium hydroxide. The organic phase was separated, dried and concentrated. 
Upon cooling to 0* . a precipitate deposit which was collected on filter 
and air-dried to give 1.9 g (452) of the oxide, melting point 255-258*. 
*'ll"l2^4°2' 56.8:5.17:24.1:13.7 
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Exaaple 3 

Preparation of 2.6-bls(ethyl xaittyl)-4-(pyrrolldtnyl)-I-(sulf oxy)- 
pyrlmidlniuiB hydroxide, inner salt . A mixture £ 0.5 g (0.2 nmiol) of 2»6- 
dlamlno-4-(pyrrolidinyl)-l-(sulfooxy)-pyrlmidinium hydroxide inner sale 
in 8 ml pyridine and 15 ml methylene chloride was cooled externally with 
ice. 2 nl (10.01 mol) of cold ethyl oxalyl chloride was added dropwlse 
to the mixture. The reaction occurs instantly, with a yellow precipitate 
iamiediately foming. The resulting mixture was collected on a filter, 
washed several times with an aqueous solution of sodium bicarbonate and 
separated. The organic phase was then dried, concentrated and crystallized 
from toluene which afforded 0.6 g (6SZ) of a yellow product. 

Example 4 

Preparation of 2,6-bis(ethvl oxamyl)-4-(piperidlnyl)-l-(sul£ooxy)- 
pvrimidinium hydroxide, inner salt . A mixture of 0.2 g (0.4 oonol) of 4- 
(piperidinyl)2,6-bis(ethyl oxamyl)-pyridine-l-oxide and 0.4 g (0.2 aanol) 
of sulfur trioxide pyridine complex in 10 ml of dimethyl formamide (DMF) 
and was stirred at room tenperature for a period of 4 hours. The organic 
phase was then dried, concentrated in vacuo, and hot aceconltrile was 
added to the residue to precipitate a bright yellow compound. The solid 
was washed with water and then washed repeatedly with ether, Ttie yield 
was 0.07 g (28Z), affording a bright yellow compound. 

Example 5 

Preparation of 2.6-bis(ethyl oxamyl>-4-(piperidinyl)- l-(sulfooxy) 
pyrimidinium hydroxide, inner salt . A mixture of 1.0 g (0.3 mol) of 2,6- 
diamino-4-(piperidinyl)-l(sulfooxy)-pyrlmldinium hydroxide, inner salt 
(Minoxidil sulfate) was dissolved in 20 ml of dimethyl formamide and 
3 ml of pyridine in 10 ml of cold methylene chloride was also added to the 
mixture dropwlse. 20 ml of methylene chloride was added and the rtssulting 
mixture was washed several times with an aqueous solution of sodium bi- 
carbonate. The methylene chloride layer was then separated, dried and 
concentrated. The product was then crystallized from hot acetonltrlle 
which yielded 0.5 g (30Z) of the product. 
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Example 6 

Preparaclon o£ 2.6-bi9(ethyl xamyll-4-(l .2,3.6-Tetrahydr pyridyl )^ 
l-(sulfooxy)*pyrlmldlnlum hydroxide. Inner salt . Following Example 5, 
and using 2,6-dlamlno-4Cl ,2,3,6-Tetrahydro pyrldyl)-l-(sulfooxy)-pyriaii- 
dlnium hydroxide, inner salt and ethyl oxalyl chloride, there was obtained* 
the title coBpound. 

Example 7 

Preparation of 2,6-bis(ethoxy carboxyl amlno)-4-(L ,2,3,6'Tetrahydro 
pyridyl)-l-(sulfooxy)-pyrlmldinium hydroxide inner salt . 0.3 g (0.8 mmol) 
of 4-(l,2,3,6-Tetrahydro.l-pyridyl>-2,6-bls(echoxv carbonyl amino) -pyrimi- 

dlne-l-oxlde was dissolved in a mixture of 15 ml of dimethyl formamlde 
and 20 ml of CH2CI2. The resulting mixture was reacted and stirred with 
0.6 g (0.3 mmol) of sulfur trioxide pyridine complex at room temperature 
for a period of 2,5 hours and the excess solvents were removed under re- 
duced pressure. The residue was cooled at 0-5* and was triturated with 
hot acetonitrile. affording 0.3 g (83Z) of a white crystalline substance, 
with a melting point of 147-U8'. 

Example 8 

Preparation of 2.6-diamino-4-(l-pyrrQlidlnyl)-l-(sulf ooxv)-pyrimidln- 
ium hydroxide, inner salt . A mixture of 1 g (0.5 mmol) of 2,6-diamino-4 
(l-pyrrolidinyl)-pyrimldine l-oxiae and 1.6 grams (0.01 mol) of sulfur 
trioxide pyridine complex in 15 ml of dimethyl formamlde were stirred at 
25* for a period of 2 hours. The precipitate deposit was collected on a 
filter, washed with water and dried, which gave 1.2 g {86X) of the title 
compound, with a melting point of 225-227*. 

C:H:N:0:S 34.9:4.72:25.4:23.2:11.6 

Example 9 

Also following Example 8, but using 2,6-dlamlno-4-(dlallylamlne)pyrl- 
mldlne-l-oxide and sulfur trioxide pyridine complex and also reacting 2,6- 
diamino-4-<l,2.3,6-Tetrahydro-l-pyrldyl)pyrlmidine-l-oxide with sulfur trl 
oxide pyridine complex In dimethyl formamlde, there were obtained respec- 
tively 2,6-dlaoino-4-(diallylamlne)-l-(sulfooxy)- pyrlmidinlum hydroxide, 
inner salt with the melting point of 174-175** and 2,6-dlamlno-4- 
(1,2.3,6-tetra hydro-l-pyridyl)-l-(sulfooxy)-pyrlmldlnium hydr xide, 
inner salt with the melting point f 207-209". 
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fixample 10 

Preparation of 4-(pyrrolydInyl)-2i6-bls(ethoxy carbonyl amino)-pyrlinldlne 
-1-oxlde 



A mixture of 1.0 g (0,5 mnol) of 2,6-dianiino-4-(pyrrolydlnyl)-pyrini- 
dlne-l-oxlde in 15 ml nechylene chloride concaining 2 ml of pyridine was 
stirred and cooled in Ice-baCh. Ethyl chloroformace. 2.3 oU. (0.02 mol) 
was added over a period of 15 minutes at 0*. The mixture was stirred for 
H hour in 0*5''C, and then over night at room temperature. The precipitate 
was washed with water, the organic phase was separated, dried and concen- 
trated which afforded 1.2 g (70Z) of a solid with the melting point of 
1S5-L57*. C:H:M:0 49.5:6.1:20.6:23.5 

Example 11 

Preparation of 2,6-bis(echoxy carbonyl amino)-4-(pyrrolldinyl)-l-(sulfooKy) 
-pyrinidlnium hydroxide inner salt 

0.6 g (0.1 tnmol) of 4-(pyrrolidinyl)-2,6-bis(ethoxy carbonyl amino)- 
pyrlmidine-l-oxide and 1 g (0.006 mol) of sulfur trioxide pyridine complex 
were reacted at room temperature in 10 ml of dimethyl fomaralde f-^NF). 
The mixture was stirred overnight which afforded a precipitate. The sol- 
vent was removed under reduced pressure. The residue was cooled in an 
ice bach and crystallised from hot acetonitrile. affording 0. 7 g (95^) of 
a white crystalline substance with a melting point of 163-167**. 

C:H:N:0 40.0:5.01:16.7:30.5:7.63 

Example 12 

Preparation of 4-(diallylamino)-2,6-bis(ethoxv carbonyl amino )-pyrlmidine- 
1-oxide 

I g (0.004 nol) of 2,6-diamino-4-(diallyUmino)-pyriniidine-l-oxide was 
suspended in 15 ml methylene chloride and cooled at 0-5*. 1.8 ml (0.022 
mol) of pyridine was added to the suspension. Cold ethyl chloroformatep 
2.1 ml (0.022 mol) was added dropwise over a period of ten minutes. The 
mixture was stirred for *5 hour at 0-5"C, and then washed several times 
with water (30 ml). The organic layer was dried and concentrated under re- 
duced pressure which afforded 1.2 g (73:t) of a white crystalline solid 
with the melting point of 134-I35'. C:H:N:0 52. (>:6. 30: 19. 1 : 21 .9 

3916 



86042103 



wo 86/00616 



PCT/LS8S/0I329 



125) 

Example 13 

' Preparation of 2,6-bis(eth xy carb nyl amin )-4-(diallylaiaino)-l-(sulf xy ) 
-pyrimidinlun loner salt 

100 mg (0.27 mntol) of 4-diallylaaino-2.6-bls(ethoxy carbonyl amlno)- 
pyrialdlne-i-oxide» and 200 mg (1.2 annol) of sulfur trioxide pyridine 
conplex were dissolved In 10 nl disethyl forma&lde (CMF) and stirred at 
room caiiperacure overnight. Dimethyl formamide was removed under reduced 
pressure. The residue was cooled at 0-3* and was triturated with hot 
acetottitrile, affording 95 mg (79Z} of a white compound, with a melting 
point of 150-152'. C:H:N:0 43.1:5.16:15.7:28.7:7.19 

Example 14 

Preparation of 4-0-tosylyl-2.6-bi5-<frthyl oxaayl)-pyrimidlne-l-oxide 

1 g (3.3 mBol) of 2,4-diamino-6-0-tosylated pyrlmldine-3-oxlde i*as 
suspended in 30 ml of methylene chloride containing 2 ml of pyrinidine. 
The mixture was stirred and cooled ac 5* and 2 ml (16.8 mmol) of ethyl 
oxalyl chloride was added dropwise over a period of ten minutes. A 
yellow-orange solution was formed which on further stirring, yielded a 
yellow precipitace. The precipitate was washed several times with a solu- 
tion of sodium bicarbonate. The organic phase was separated, dried, and 
concentrated, affording a yellow precipitate. 

Using the method of the examples given above, and starting with the 
appropriate 3-oxide, all of the compounds of this invention are synthesized, 
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The pyrimidine oxides and sales o£ general Formula I or specific 
Fomulas II through V. and phamaceuclcally acclve Inner sales thereof, 
have potent perpherial vasodilating properties, and are. therefore, use- 
ful in causing vasodilation. They are orally, topically and parenterally 
active. Standard pharniaco log leal tests can be employed to demonstrate 
the vasodilation, particularly the use of Lazer Doppler Veloxlmetry. The 
desirable vasodilacibn is obtained with no adverse toxicity. (See Table I) 

It is the object of the present Invention to provide improved compo- 
sitions which are .effective in increasing the rate of hairgrovth on mamma- 
lian skin. 

It is also an object of this invention to provide such improved con- 
positions in combination with retinoids and/or prostacyclin analogues for 
topical applications to maomalian skin la order to stimulate or improve the 
rate of hair growth thereon and to prolong the anagen phase of the hair 
cycle. 

It Is a further object of this invention to provide such compositions 
which can be administered topically through encapsulation in a polymeric 
structure. 
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Table 1 



Effect of coapounds n vas dilation as measured by Laser Doppler * 
flow meter f r microvascular perfusl n in male rats (hvpotrichotic) 



Compound 
#900 



#907 



ff909 



dlOOl 



fflOOS 



#1009 



#903 



Dose 

60 micrograms 
per kilogram 





Area 


Time 


+15 


Head 


1 


+25 






2 


+20 






4 


+20 






24 


+50 






I 


+A0 






2 


+50 






4 


+40 






24 


+35 






1 


+30 






2 


+38 






4 


+60 






24 


+20 






I 


+15 






2 


+30 






4 


+25 






24 


+5 






I 


+25 






2 


+30 






4 


+5 






24 


+50 






1 


+15 






2 


+30 






4 


+15 


\ 


24 


+15 






1 


+10 






2 


+10 
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900 - Minoxidil Sulfate 

907 ■ 4-(morpholino)-2,6-bis(ethyl oxamyl)-pyrimidine-l-oxlde 
909 - 4-(pyrroHdinyl)-2,6-bis(ethyl oxamyl)-pyrimidine-l-oxide 
1001 - 4-(l,2.3,6-tetrahydro-l-pyridyl)-2,6-bia{ethyl oxamyl)-pyrlmldine-l- 
oxlde 

1005 ■ 2,6-diamino-4(pyrrolidinyl)-l-(sulfooxy)-pyriminium hydroxide, inner 
salt 

1009 • 2.6-diamino-4(1.2,3,6-tetra hydr -l-pyridyl)-l-(sulfo xy)-pyrimi- 
dinium hydroxide, inner salt 



903 ■ 4-(piperidiiiyl)-2,6-bis(ethyl oxamyl)-pyrlmidine-l-oxide 
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Halrgr wth Data 

A rodeot model of hypocrlchosls has been developed. This variant Is 
useful as an animal model of androgenetlc alopecia. The variant displays 
all Che characteristics of male pattern alopecia In humans. 

Extrone hair loss Is developed after puberty In males. It Is typified 
by Initial hair loss on the ^rown of the head» continuing to the develop- 
ment of hypotrichosis in these animals, as shown by fever and smaller hair 
follicles and greatly enlarged sebaceous glands, especiallv* over the crown 
of the head and the shoulders and upper back. The limbs tend to remain 
hairy. The females eventually develop male pattern alopecia but not to 
the same degree as the males. 

On subcutaneous implancacion of a pellet of the active compounds 
a decrease In hair loss was observed. A significantly prolonged anagen 
phase of the hair cycle was observed, associated in a dose response fashion 
with the uptake of the implanted substance. 

An increased rate of hair growth is also associated with the admini- 
stration of the active compounds, as measured by microscopic measurement 
of the outgrowth of hair after bleaching or dying. 

The term "topical" as employed herein, relates to the use of a com- 
pound of the formulas, incorporated in a suitable pharmaceutical carrier, 
particularly the encapsulation process* and applied at the site of bald- 
ness for exertion of local action. Accordingly, such topical compositions 
Include those phaznaceuc ical forms in which the compound is applied exter- 
nally by contact with the skin surface to be treated. Conventional pharma- 
ceutical forms for this purpose include ointments, lotions, pastes, jel- 
lies, sprays, aerosols, and the like. The term "ointment" embraces form- 
ulations (including creams) having oleaginous, absorption, water-soluble 
and emulsion-type bases; e.g.. petrolatum, lanolin, polyethylene glycols, 
as well as mixtures of these. 

The percentage by weight of the compound of the formulas herein uti- 
lized ranges from about 0,iZ to about 20. OZ of the pharmaceutical prepa- 
rations; the aforesaid pharmaceutical carrier for topical application con- 
stitutes a major amount of the.said preparation. 

While the following examples describe the manner and process oJ making 
and using the invention and set forth the best mode c ntemplated by the 
inventor of carrying out the invention but are not to be c nstrued as 
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Halting. 

Improved Method of Applying the Conpounds of the Instan t Inven ton: 

The preferred method of applying the compounds of this patent to che 
skin Involves entrapment of the compounds of the Instant invention within 
a syneresls-free hydrophobic polymeric network. The active ingredients 
are either dissolved or dispersed in the monomer mix and in-sltu polymer- 
ized. The advantages to be derived are the ability to control the release 
of the active compounds and the ability to protect the active ingredients 
from non-specific hydrolysis due to the environmental conditions of con- 
tact with the applicant vehicle and with the skin. 

Afflongst several available systems, the Polymer entrapment systems, 
such as Polytrap by Wicken Products, N.Y., are useful for this purpose. 

Examples 

Most emollients will provide a good plastlclzer for the hydrophobic 
polymeric lattice, and an emollient base is excellent as a vehicle to apply 
Che active ingredients of the formulation. 

The active substrate is converted into a free flowing bead formula- 
tion by entrapment with a syneresls-f ree polymeric network which is hydro- 
phobic. Loading as great as 60-80Z should be achieved within the polymeric 
lattice. In this matrix the functional hair growth agent is held by mlcro- 
sorptlon and protected from hydrolysis and other modes of decomposition 
providing prolonged shelf-life and in a form superior to an emulsion. 

In this manner it is possible to hold the functional materials under 
controlled conditions for availability on demand. This system offers the 
advantage that retinoids, see PCT U.S. 82/01593 can be incorporated as ad- 
ditional functional materials, within a similar polymeric network. 

The structural integrity of the polymer matrix can be disrupted by 
mechanical stress or force such as rubbing on application to produce con- 
tinuous film of the released active component. This protection is par- 
ticularly important when one or more of the active ingredients has a short 
half-life, in the absence of encapsulation and upon release. 

An example of these entrapment systems for topical applications of 
the composlti ns is the P lytrap system of Wicken Products, N.Y, 
3931 

86042103 



wo 86/00616 



PCT/LS85/0I329 



. i30) 

The f Iloying Examples illustrac the applicant vehicles for the 
pT sent invention. The aechods of administration nay vary by 1 cl n, 
creaa* ointmenc, polymeric beadlets, supplement to chow» coating £or seeds, 
etc. These Examples are only meant to be illustrative and do not limit 
the node of administration nor the ingredients which can be admixed to 
the present invention, nor Che amounts which may be used. 

Example I 

Lotion formulation for the topical administration Z wt to wc 



Active ingredients: 

I. All-trans retinoid acid 0.1 

II. Compound A* 3.0 
Ethanol * q.s to 100.0 
Propylene glycol 3.0 
Butylated hydroxy toluene 0.1 

5a£f lover oil I.O 

- tocopherol acetate 0.5 

Stabliaer 0. 1 



0 Ex^plg 1 , 1 

Cream conditioner for Topical Administration 

Active ingredients: 
I. All-trans retmcid acid 
IX. Compound A* 

Distilled water 

Cetrimonium Chloride 

Cetyl alcohol 

Ethanol 

Butylated hydroxy toluene 
Hydrollzed animal protein 
Methylparaben* propylparaben 
Stabilizer 

* bis-2,6-(ethyloxamyl)-4-(pyrrolidinyl)-pyrimidine-l- xide 
3 9 2** 

86042103 



1.0^ (entrapped In 
Q polymeric beadlets) 

q.s. to 100 
3.0 
4.0 
4.0 
1.0 
0.5 
0.1 
O.l 
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131) 
Example III 

All-trans r tinoid acid O.l gram and 10 grams of Comp und A are 
dissolved in 100 ml of acetone, and the solution admixed with 900 g of 
USP grade hydrophilic olncmoac to a uniform consistency; one gram of 
butyUted hydroxy- toluene is added. The water washable cream ointment 
thus prepared consists of O.IZ retinoic acid and lOJ of Compound A. 

Example IV 

Polymeric Beadlets for topical administracion 

Compound A ^ Z^sm 

Active ingredients all-trans recinoic acid and 

Compound A entrapped in a acrylates copolymer 25 mg. 

Efflollenc Base 100 ml. 

The active ingredients are entrapped within the polymer. The hydro- 
phobic polymer is plasticized by most entrapped ingredients. Tn« degree 
of plasticiaation determines whether the heads are soft, soreadabU and 
film forming with minimal pressure or hard with the ability zo wLthstand 
shearing, of light intensity. 

The unexpected novel advantages to be gained from the use. c: the in- 
stant Invention are: improved solubility and improved scabilitv jr.d acci- 
vity of active compounds through Increased dispersion of chjree; longer 
action of compounds; excellent penetration of skin due to t^e lipophilic 
substicuents; and compatibility of compounds -wich non-polar solvents use- 
ful for the preservation of the polar groups while in concacc with che 
skin and useful for the encapsulation of the compounds wichin a syneresis- 
free hydrophobic polymeric network. 

39S3 86042103 
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CLAIMS 
I claim: 



1.) Substituted pyrlmidine oxides useful for Increasing the rate of hair 
growth and prolonging the anagen phase of the hair cycle, comprising com- 
pounds of the following formula: 



N 



wherein. 



a) Rj and are alkoxy 

b) R| and - alkoxyacyl groups, such as - C - 0 - Rj where the 
alkoxy R^ moiety Is derived from lower alcohols, 

c) R^ and consist of lower alkyl substituencs or hydrogen which may 
be the same or different, with the restriction that if R, Is hydrogen. Rj 
is neither hydrogen or methyl or Che reverse; R, and can be alkenyl of 

3 to 8 carbon atoms, cyclo alkyl groups incorporating 3 co tJ carbon atoms 
or phenylalkyl In which the alkyl moiety consists of I to 3 carbon atoms 
as well as Rj and R^ linked r . form heterocyclic groups Including the 
following: l-pyrrolidinyl, l-tetrahydropyridyl . 3-pyrrolidyl, aziridlnyl, 
azetldinyl. plperidlno, hexahydroazeptnyl , heptamethylenemino, octa- 
methylenlmlno. thlomorphollno . morphollno, i-lower-alkyl-piperazinyl , 
and optionally bearing I to 3 alkyl groups including methyl, ethyl, n- 
propyl and 2-propyl and butyl, and where X is oxide group O" or OSO y 

3924 86042103 
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(33; 

2.) A process f r the prepacacloa of comp unds of the general £ rmula: 

0" 
I 




0 0 0 
wherein R - C - C - OR^ or R - C - 0 - R^. where R^ Is a lower alkyl such 
as meChyL, ethyl, propyl, butyl and wherein Rj is a heterocyclic moiety 
such as pyrrolidine, morpholloo, piperldino, dlallylamlne or tetrahydro- 
pyridyl, thiootorphollne or Is dlallylamlno or Is a substituted phenol or 
on 0-Tosyl group, which comprises reacting compounds or the formula: 




with an alkyl oxalyl f^jUde or an alkyl haloformace and opclonally reac- 
ting the resultant compound with a latent sulfur source such as sulfur 
trioxide pyridine complex and sulfur trioxide trlethylamine. 



393f> 
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t3A) 

3.) A comp slcion useful for increasing the rate of hair growth n mam- 
mallan skins, prolonging the anagen phase of the hair cycle and f r trea 
ing various types of al pecias, comprising an effective amount of a com- 
pound selected from the series of Claim I and including: 



6.amino-2-(ethyl oxamyl).4.(thio»orpholinyl)-l-(sulfooKy)-pyri«idinlu« hy- 
droxide inner salt. 

6.a«ino.2- (ethyl o»Byl)-A-(pytrolidlnyl)-l-(sul£ooxy^-pyrlaidini«. hydro- 
xide inner salt. 

6-aaino-2- (ethyl oxaii.yl)-4-(piperidinyl)-l-(sul£ooxy)-pyrimidiniua hydro- 
xide inner salt. 

6-amlno-2- (ethyl oxamyl)-4-(l.2.5.6-tetra hydro pyridyl)-l-(sulfooKy)-pyri- 
nidiniuD hydroxide inner salt. 

6-amino-2.(ethyl oxamyl)-4-(p-methyl-phenoxy)-l-(sulf ooxy)-pyrimidintum 
hydroxide inner salt. 

6-amino-2-<ethyl oxamyl)-4-(0-tosylyl)-l-(sulfooxy)-pyrimidinium hydro- 
xide inner salt. 

2.amino-6.(erhoxy carbonyl amino)-4.(pyrrolidinyl)-pyrimidine-l-oxide 
2-amino-6.(ethoxy carbonyl aoino)-4-(p-methyl phenoxy)-pyrimidine-l-ox*de 
2-a»ino-6-(ehoxy carbonyl amino)-4-(diaUyalamino)-pyrimidine-l-oxide 
2-amino-6-(ethoxy carbonyl amino)-4-(morpholinyU-pyriiaidine-l-oxide 
2-amino-6-(echoxy carbonyl amino)-4-(thiomorpholinyl)-pyrimidine.l.oxide 
2-ainino.6-(ethoxy carbonyl amino)-4-(0-tosylyl)-pyrimidine-l-oxlde 
2.amino-6-(ethoxy carbonyl amino)-4.(piperidinyl)-pyrimidine-l-oxide 
2-amino-6-(ethoxy carbonyl amino)-4-(l .2,5.6-tetra hydro pyridyl) 

392^ 88042103 
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(35) 

bis-2,6(echyl xamyl)-4-(diallyUiDino>-l-(sulfoos:')pyrinidlr.ium hydroxide 
inner sale. 

bis 2,6(echyl oxaiByl)-4-(pyTrolidinyl)-l-(sulfooxy)pyrliDldiaium hydroxide 
inner sale. 

bia-2,6(etlioxy carbonyl aaino)-4-(chloiiiorpholinyl)-pyriiDiditte-I-oxide 

biS-Z^SCechoxy carbonyl amlno)-4-(norpholinyI)-pyrinldine*l-oxide 

bis*2»6(echoxy carbonyl amina)-4-(piperidlnyl)-pyriialdlne-l-oxide 

bi5-2,6(echoxy carbonyl aminQ)-4-(p-aiethyl-phenoxy)-pyrimldine-L-oxide 

bis-2,6(echoxy carbonyl anino)-4-(diallylaDino)-pyrlmidine*l-oxide 

bis— 2«6(echoxy carbonyl amlno)-4-<pyrrolldinyI)-pyrimldlne-L*oxide 

blS'-2,6(e£hoxy carbonyl amino)-4-(0-tosylyl)-pyriaidinc-l-oxide 

6*afflino-2-(echoxy carbonyl amino)-4-(piperidinyl)-l-(sul£ooxy ) pyriaidlni- 
un hydroxide inner sale. 

6-anino-2-(echoxy carbonyl aalno)-4-(diallylamino)-l-(3ui:ooxy)pyriaiidini- 
um hydroxide inner sale. 

6-amino-2* (echoxy carbonyl amino)-4-( 1 ,2,5 ,6-cecrahydropy rlcy 11-:-; suLf o- 
03cy}pyrimidini\iia hydroxide inner sale. 

6-aniino-2-(ethoxy carbonyl aniino)-4-(chioniorpholinyI)-l-(suliooKy ^ pyrimidi- 
nlua hydroxide inner sale. 

6-aiDino-2-(eehoxy carbonyl amino)-4-(morpholinyl)-l-(sultooxy ; pyri-T.idinlum 
hydroxide inner sale. 

6-aBiino-2-Cethoxy carbonyl amino)-4-(pyrrolidinyl)-l-(sui£ooxy ipyrimidinium 
hydroxide inner sale. 

6*amino-2-(echyl oxaoyl)-4-(pyrrolidinyl)-pyrimidine-l-oxide 

6--amlno-2-(echyl oxanyl)-4-(p-meehyl phenoxy)-pyrimidine-l-oxide 

6-asilno-2-(eehyl oxamyl)-4-(diallylamino)-pyrimidine-l-oxlde 

6-amino-2-(echyl oxaniyl)-4-(l ,2,5,6-eeerahydropyridyl)-pyriniidine-l-oxide 

6-amino-2-(eehyl xaiiqrl)-4-(piperidinyl)-pyrimldine-l*oxide 

6-aBino-2-(eehyl xamyl)-4-(inorph linyl)-pyriiiiidlne-l-oxlde 

6-aiiiino*2-(eehyl oxamyl}-4-(chiotBorpholinyl}-pyrifflidine-l-oxide 
3927 
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bls-2.6(ech xy carbonyl aaino)-4-(plperidinyl)-l-(sulfooicy) pyriaidinlum 
hydr side inner sale. 

bls-2,6(ethoxy carbonyl amino)-A-(diallylamino)-l-(sul£ooxy) pyrimidinlum 
hydroxide inner salt. 

bis-2,6(ethoxy carbonyl aiaino)-4-(l,2,S,6-cecrahydropyridyl)-l-(sul£ooxy) 
pyrlmldinium hydroxide inner sale. 

bis-2,6(echoxy carbonyl amino-4-(mor?holinyl)-l-(sulfooxy) pyrlmidinium 
hydroxide inner sale. 

bls-2,6(cthoxy carbonyl aiBino)-4-(chiomorpholinyl)-l-<sulfooxy) pyrimidinium 
hydroxide loner sale. 

bis-2,6(echoxy carbonyl amino)-4-(pyrrolidinyl)-l-(sulfooxy) pyrlmidinium 
hydroxide inner salt. 

bis-2,6-(ethyloxamyl)-A-(ptperidinyl)-pyrimidine-l-oxide 

bis-2,6-(echyloxamyl)-4-(p-methyl-phenoxy)-pyrimidine-l-oxide 

bis-2 , 6- (cthy loxamy 1) -4- (dially lamino )-pyr imidine-l-oxide 

bis-2.6-(ethyloxamyl)-4-(l,2,5.6-tetrahydropyridyl)-pyrialdlne-l-oxide 

bis-2,6-(ethyloxamyl)-4-(morpholinyl)-pyrifflidine-l-oxlde 

bis-2»6-(ethyloxamyl)-4-(ttilomDrpholinyl)-pyrimidine-l-oxide 

bis-2,6-(ethyloxamyl)-4-(pyrTolidinyL)-pyrimidine-l-oxide 

bis-2,6-(ethyLoxamyl)-'*-C0-cosylyl)-pyrimidine-l-oxide 

bis-2,6<eehyl oxamyl)-4-(l ,2,5.6-tetrahydropyridyl)-l-(sulfooxy)pyrimidinium 
hydroxide inner salt. 

bis-2,6(ethyl oxamyi)-4-(thiomorphoiiayl)-l-(sulfooxy)pyrlmidinium hydro- 
xide inner salt. 

bis-2,6(echyL oxamyl)-4-(morpholinyl)-l-(sulfooxy)pyriaiidinium hydroxide 
inner salt. 

bis-2,6(athyl oxamyL)-4-(piperidinyl)-l-<sultooxy)pyrimidinium hydroxide 
inner salt. 

bis-2,6(echyl xamyl)-4-(p-methyl phenoxy)-l-(sulfooxy)pyrimidinlum hydro- 
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6-(echoxy carbonyX anilno)-2-(echyl oxanyD-A-CpyrrolidlnyD-pyrlflildine-l- 
oxide 

6-(ethoxy carbonyl aiaino>*2*(echyX oxaiDyX)'-4*(p-methyl phettoxy}-pyrimldlne 
-1-oxide 

6-(echo3cy carbonyl anino)-2-(ethyX oxaBiyX)-4-(l ,2,5,6-tecra-hyd^opyridyX)- 
pyrlmldine-X-oxide 

6-(etho3cy carbonyl afflino)-2-(echyX oxaayX)-4-(morphoXinyX}'-pyriiiildine-l- 
oxide 

6-(echoxy carbonyX afflino)-2-(echyX oxaiByX)-4-(thio9iorphoXinyl)-pyrijnldlne- 
X-oxlde 

6-(ecboxy carbonyX anino)*2-(ethyX oxaoryX)-4-(piperidinyl)-pyrlinidine-l- 
oxlde 

6-(ethoxy carbonyX amiao)-2-(echyX oxaiiiyX)-4-(dialXylaaino)-pyrimidine-X- 
oxide 

6-(echoxy carbonyX aiaino)-2-(echyX oxaiiiyX)-4-(pyrroXindinyl)-l-(sulfooxy)- 
pyrimldlnitiB hydroxide inner saXt. 

6-{ethoxy carbonyX amino)-2-<ethyX oxa»yX)-4-{aorpholinyi)-i-(sul:ooxy)- 
pyrlsLldiniuB hydroxide inner saXc. 

6-(echoxy carbonyX aoiino)-2- (ethyl oxainyX)-4-(chiomorpholinyl>-l-(suXfooxy) 
-pyriBldinittt hydroxide inner sale. 

6-(echoxy carbonyX amine /-i:-(ethyX oxamyX)-4-(pi?eridinyl)-l-(3ulcooxy)- 
pyrialdlnium hydroxide inner sale. 

6-(ethoxy carbonyX amlno)-2-(echyX oxaoiyX)-4-(l,2,5,6-cacra hydro pyridyX) 
*X-(suX£ooxy-pyrlmldlnlum hydroxide inner salt. 

6-(echoxy carbonyX amino)-2-(ethyX oxamyl)-4-(dialXyXamino)-4-(pyrroXidinyX) 
-I*($uXfooxy)-pyrifflldlniiiin hydroxide inner sale. 

6-(ethoxy carbonyX amiao)-2-(echyl oxamyl)-4-(p-niechyl-phenoxy)-l-(sulfoojcy3 
-pyrinidinium hydroxide Inner sale. 

6-amino-2-(ethyi oxamyl)-4-(diailylaaino)-l-(suX£ooxy)-pyriinidinium hydro- 
xide inner sale. 

^-amittO-Z-CechyX oxamyX)-4-(morpholinyX)-l-(sulfooxy)-pyrlmldinium hydro- 
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(38) 

4. ) A comp aiclon useful for improving the rate f hair growth on maninial- 
ian skins which comprises topically applying to the skin an effective 
amount of a compound selected from the group consisting of retinoids and 
retinoid analogs and/or prostacyclin analogues in-combintalon with the 
compounds described in Claims 1 and 3» 

5. ) A composition of Claim 4 wherein the retinoid is selected from the 
group consisting of stereoisomers of vitamin A add as well as the alde- 
hydes, alcohols, esters, amides, ethers and salts of said compounds, or 
a retinoid analog, such as chose listed in PCT U.S. 82/01593. 

6,3 A process for applying the compounds of Claims 1.3. and 4 co the skin, 
which consists of individual encapsulation of the compounds in a syneresis 
free, hydrophobic, polymeric network, the active ingredients are either 
dissolved or dispersed in the monomer mix and in-sUu polymerized. , 
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AMENDED CLAIMS 
[received by the Intenational Bureau n 29 October 1985(29.10^5); 
origiiial claim 6 cancelled; claims 1-5 amended (16 pages)] 

■ 

i.) SubatltutDd pyrJBldina xidea useful for liicrciiahig tlie rnce of hair 
growth and prulu»glnR the onageii iriioae of the iinir cycle. cimprlaJng com- 
pounda of the rulloHJnB formulai 




wherein, 

a) R| rtnd nre alkciKy 

b) Rj and - nikuxyitcyl Rrniipa. audi aa - C - O - Hj ^thete the 
aikoay miilety Jr derived fron loner nlcnliula. 

c) Rj And Rj ciiimlat of lower nlkyl aubatlliieiita or hydrogen wlilch nay 
be the aa« or different, wttli the reatrictlon that If Rj U hydrogen. R^ 
ia neither l.ydtur.en or methyl or (he reverse; R^ .iml R3 con be alkcnyl of 

3 to R cnrhcm «tu«M.cyclo nlkyl grcMips incorpor.icl.M; i to fl cnrbon atoma 
or pheiiylalkyi In which U.u olkyl ...lety conalaia nf 1 to 3 cnrhon atoma 
na well aa Rj n.«l R, llnkLHl to fori h.-icrocycl Ic Rtm.pR Indmllng the 
following: l-pyrrolldlnyl, l-tctrohydropyrldy I , J-pyrroUdy I , azlrldinyl, 
nsetJdlnyl, plperJdlno. )ii-itfihydrnii7.cplnyl . hcpt.-iraGlliylcncnlno. orta- 
methyleninilno, thlumiir)iiiul ftiu, mnrphiilluo, 4-1iiwcr-n Iky l-plpcrazinyl . 
and optlimnlly hcarUig I to } nlkyl gnnipa Including methyl, ethyl, n- 
propyl and 2-propyl ond bnlyl, nnd where X ia uxlde group o' or OSir^, 
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-2.) A procsaa fur the iireporatJon of comp unds of the KciiernI forlnula: 



H r H 



(I) 




vlicreln R - C - C - OR^ or R • U * U * R^, wliere R.j is a liwcr olkyl Buch 
as methyl, ethyl, propyl, butyl awl wherein Rj la a heterocyclic moiety 
aiich aa pyrrollillim, iwirpliul Inii, plpcrJtlino, tl In 1 1 y Inmhie or tetrnhydro- 
pyrldyl, thiowirphol liic or Is dinl lylnniJno «r Hj la a aiihatl tiited phenol or 
an 0-Toeyl gruiip, which comprJacs reacting compwinda of the formulat 




with on alkyj nxnlyl liiilldc or nn alkyi linl orormiilc iiml npt l<Hi/t 1 1 y renc- 
tlti|* the reeiilliiiit ntmpinniil wlUi n liilcnt HulFitr mmrrc Hii<h jih niilfiir 
trlaxJdc pyrJilInc L-tHnplex mid aiilliir Lrluxiile Lrlelhylamluu. 



3932 



86042103 



wo 86/00616 



PCT/LS85/013W 



4 1 

3.) A conpoBltlon uselul for IncreoBlng the rate of hair growth on mom- 
nalidn skinfl, prolonfflng the onagen phnse £ the hair cycle nnd for treat- 
ing various typ n f nlopeclna, conpriaing «« effective amount of a com- 
pound selected from the seriea of Cloln 1 and including; 

6-amino-2-(ethyl oKamyl)-4-(thlomorphallnyl)-l-(8ulfooxy)-pyrimldlnium hy- 
droxide inner anLc. 

6-o«lno-2-(ethyl oxamyi)-4-(pyrroLldinyl)-l-<8ulfooxy)-pyTlraldlniura hydro- 
xide inner salt. 

6-omlno-2-<ethyl oxamyi)-4-(plperldlnyl)-l-(8uifooxy)-pyriroidinlum hydro- 
xide inner salt. 

6-amlno-2.(ethyl oxninyD-^-d ,2,5.6-tetra hydro pyridyl)-l-(8ulCooKy)-pyri- 
nidiniua hydroxide Inner salt. 

6-anino-2- (ethy I oxnny 1 ) -4- Uf methy 1-phcnoxy )- 1- ( su I f ooxy )-py r Imid Inlum 
hydroxide Inner mit, 

6-amino-2-(ethyl ojcnmyl )-4-(0-toaylyl)-l-(eul£oo)cy)-pyrimldlnlum hydro- 
xide inner salt. 

2-nmino-6-<ethoxy cnrbonyl amino)-A-(pyrrolldlnyl)-pyrlinidlne-l-oxlde 
2-amlno-6-(ethoxy cnrbonyl iimlno)-*-<ii-iBethyl phcnoxy )-pyrlmldlrie-l-oxide 
2-aalno-6-(ehoity cnrlMmyl .i«liio>-4-(dlallynlomlim)-pyrlfflldlne-l-oxlde 
2-amlno-6-{etlH)]ty cnrbonyl .riiiiio)-4-(norphoilnyl )-pyrlmldliie-l-oxlUe 
2-aBilno-6-(ethoxy cnrbonyl .i«lno)-A-<thloBorpliol InyD-pyrimldlne-l-oxide 
2-anino*6-(ethoxy cnrbonyl nraino)-4-(0-toeylyl)-pyrlmldlne-l-oxlde 
2-amino-6- (ethoxy cnrbonyl amino) -4- (p Iperld Iny 1 ) -py r Ira Id Ine- l-ox lUe 
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4 2 

blii-2.6(ethyl nM«yi)-4-(iIlnUylaBlno)-X-(8ulfooxy>,wrlr.l.lf.iluni hydrnxiile 
Inner salt. 

blm 2,6(f!tJiyl oit/i»yl)-4-<pyrroUdJoyl)-l-(Buirooii,)|.yrl«l<ll,il«n, liydroxide 
Inner salt. 

biB-2,6(etlioxy cnrlio„yl a»li»)-4-(thloiiiorpliolli.y D-pyrlmlillHe-l-oxlde 

bls-2,6(etiiojcy enrbanyl a«liio)-4-<Bmrphollny D-pyrlnldlne-l-oxlde 

bl8-2,6(ethoxy cnrbonyl flmino)-4-<plperldlny D-pyrlnldlne-l-oxlde 

bl«-2.6(ethoxy c.-irbonyl a»lno)-4-UL-BW!tliyl-p|,e„oKy)-pyrimldliie-l-oxlde 

bla-2,6(etlioiiy carbonyl amliio>-4.(dlaUyi«mlno)-pyrlnildlne-l-ojclde 

ble-2,6<ethoxy cnrbcmyt iiiiiltio)-4-(pyrroadlnyl)-pyrimWlne-l-oKld« 

bl8-2,6(ethoxy cnrbonyl a«luo)-4-(0-to»ylyl)-pyrlnildlne-l.o)clde 

6-.nnlno-2-<etlH,Ky corhonyl ninino>-4-(plperldlnyl)-U (aulfocKy) pyrlmldlnl- 
um hydroxide Inner nnlt. 

6-nmlno.2-(etlm<y cnrbonyl n«lno)-4-(dlnl!yla«l«»)-l-(su I f on«y )pyr Imldlnl- 
am liydroxide Inner snlt. 

6-nnlno-2-(etl«»xy cnrluHiyl nmlno)-4-(i ,2.5.6-tPlrahydropyrldy I ) - 1 - (suUo- 
o«y)pyrlinldlnUira tiydroxtdc Inner unit. 

fi-ninJno-2-(eth»xy mrbnnyl n»lno)-A-( thlomorpho I Inyl )- [-(muMooxv »,.yr imldl- 
nlnm hydroxide Inner onlt. 

6-nmlno-2-(cth»>cy cnrbnuyl -.mino)-/,.(„«,rp,.„Uny 1 .>-l.(9nlf ooxy ),.yrlmidlnium 
hydroxide Inner nntt. 

6-n«i«o-2-(ethuxy cnrbonyj iin,lno)-/.-(pyrrolldlny r >-i-(sulf ooxy )pycln.ldlnlum 
hydroxide Inner nnlt. 

6-o«liio-2- (ethyl oxn»yl)-4-(pyrroUdlnyl).pyriiiildlne-l-oxlde 
6-anHno-2- (ethyl oxaiiyl)-4-(ij-nethyI phenoxy)-pyrlmldlne-l-oxlde 
6-ai«lno-2-(ethyi oxninyl)-4-(dlaUylfimlno)-pyrlinldlne-l-oxlde 
6-«Hnlno.2-(ethyl oxnmy U-4-( i ,2.5,6-tetrnhydropyridy l)-pyrl«ldlne-l-oxlde 
6-a»lno-2-(cChyl ox«myl)-ft.(piperldlnyl>-pyrlmldlne.l-oxlde 
6-a«lno-2- (ethyl o«noiyl)-4.(„„rphollnyl )-pyrlmldlne-l-oxlde 
^"SgT/"^**'*'^* """'y^>-*-<tl'lo«orpholinyl)-pyrlmldlne-l-ox|de 
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bls-2*6<eth xy cnrbonyl aiiiino)-4-(piperldlnyl)-l-(8ulfooxy) pyrimidinlum 
hydroxide Inner unit. 

. bl8-2,fi(etlioxy cnrbonyl aBilno)-4-(dlaliylflmtno)-L*(8uL[ooxy) pyrlmldlnlun 
hydroxide Inner anit. 

bla-2»6(ethoxy cnrbonyl aiilno)*4-(l,Z»5»6-tecrnhydropyrldyU-L-(8uifooxy) 
pyrlmldlnlun hytlriixlde Inner salt. 

bl8-2;6(ethoxy cnrbonyl nmlno-4-(mnrphollnyl)-l-(8uirooxy} pyr tmldlnlum 
hydroxide Inner snlt. - 

bls-ZsACethoxy cnrbonyl anlno}-4-(thloiiiorphollnyl)-l-(8uirouxy) pyrinldlalum 
hydroxide Inner unit. 

bl8-2«6(ethoxy cnrlwnyi aailno)-4-<pyrrolldltiyl)-L-(8uirooxy ) pyrimidinlum 
hydroxide Inner salt. 

bl8'-2)6-(ethyl4ixnmyl)-4-(piperldlnyl)-pyrlmldliie-l-oxlde 
bl8-2.6-(eChyluxnnyi)-4-(j»rmethyl-plieiioxy)-pyrimldlne-l-oxlde 
bl8-2t6-(ethy luxnny L)*4-(dLnlly lamtno)-pyrimldlne-l*axlde 
bl8-2,6-(ethyloxnmy l)-A-(l (2.3«6*tctrnhydropyrtdyi}-pyrLmJd lne-1-oxlde 
bl8-2B&-(ethyloxnmy L)-4-(inurphoLlnyI)-pyrlmldLiie-l-ox tde 
bl8-2«6-(etliyluxnmy t )-<■-( tit lomorphollTtyU-py rim f dine- l-oxlde 
bi8-2|6-(ethy loxnmyl l-^* (pyrrol id Inyl )-pyrlmldlnc-l-oxlde 
bl8-2,6-(ethyloxniiiyl)-4-(U- toRyiyiJ-pyrimldlne-l-oxide 

blB-2»6(eUiyl oxnmyl)-4*(l ,2>5»6-tccraltydropyrLdy l)-l-(suirooxy)pyrlmldlnlum 
hydroxide inner snlt. 

bls-Z»6 (ethyl oxnmyl)*4-(tliloRorphollnyl)*l-(suirooxy) pyrimidinlum hydro- 
xide inner RaLc. 

blB'2.6(ethyl tixnnyi)-4-(ntirphollnyl)-L-(8ulfooxy)pyrimldlnlixn hydroxide 
Inner sale. 

bl8-2,6(ethyi oxnmyl)-4-(pl|ieridinyl)-i-(9ulfooxy}pyrlnldlnlimi hydroxide 
Inner snit. « 

bin'-2,6(etliyl uxnmyl)-4-(j|.-aethyl plienoxy)-i-(BulCooxy)pyrlmidinlum hydr - 
xide Inner sale. 



3935 




wo 86/00616 



PCT/LS85/013:9 



6-(eth %y cnrbonyl o»lno)-2-(etIiyl oxamyl)-4-(pyrr llcilny U-pyrlmldine-l- 
oxide 

6-{etlioxy carboiiyl aiiilno)-2-(etliyl oxnmyl)-4-(p-mcthyl plienoxy)-pyrlnidlne 
-1 -oxide 

6-(etlioxy carbonyl niiitno)-2-(etliyl oxowyi)-4-(l .Z.S.fi-tetra-liydropyrldyD- 
pyrlmldlne-l-oxIde 

6-(ec|ioxy carhnnyl amtno)-2-(etliyl oxniByl)-4-(morpliollnyi)-pyrlmldlne-l- 
oxlde 

6-(etlioxy carbitnyl nBliio)-2-(ettiyl oxanyl)-4-<ehloniorpliollny O-pyrXaidine- 
1-oxlde 

6r(ethoxy carbonyl nmino)-2-(cthyl oxftBiyl)-4-(plperldlnyl)-pyrlniidine-l- 
oxlde 

6-(etboxy carbiMiyl iimiuo)-2-(eUiyl oxorayl)-4-(dlftlly laiBlno)-pyrlraldliie-l- 
oxide 

6-<ethoxy carbonyl oiiliio)-2-(etbyl OKamyl)-A-(pyrrolindlnyn-l^(Bulfooxy)- 
pyrlmidinium hydruxide Inner enlt. 

6-(ethoxy cnrbnnyL flmlno)-2-(etbyl oxi«nyl)-A-{iBorphollny I )-l -(sulfooxy)- 
pyrlmidinlum bydroxide Inner anlt. 

6-(ethoxy cnrbunyl a«lii«)-2-(etliy I oxnray D-A-CtbUwirphol Iny 1 )- 1 - (eultooxy) 
-pyrimldiniura hydroxide Inner anlt. 

6-(cthoxy carbnnyl fiinl[io)-2-(etliy I ox.-imyl)-A-(plperldtiiyl)-l-(aulfooxy)- 
pyrlmldlnlum bydroxide inner anlt. 

6-(ethoxy carbonyl aalno)-2-<ethy I oxjimyD-^-d .2,5,6-tetra hydro pyrldyl) 
-i-<aulfooxy-pyrlinldlnlum hydtoxlde Inner salt. 

6-(ethoxy carbonyl nmlno)-2-(etbyl oxaiiiyl)-'4-(dlnllylaralno)-4-(pyrrolldlnyl) 
-l-iaulfooxyj-pyrlnidliiium hydroxide Inner salt. 

6-(ethoxy carbonyl nmlno)-2-(eCby I oxnByl)-4-(p-inethyl-pbenoxy)-l-(sulfooxy) 
-pyrlnldlnlun hydroxide inner aalt. 

6-nnilno-2-(ethyl oxaniyl)-A-(dlallyJainlno)-l-<8ulfooxy)-pyrinldlniuiD hydro- 
xide Inner aait. 

6-nRlno-2-(ctbyl oxnrayl)-4-(niorphol lnyl)-l-(8iilf ooxy)-pyr1inidlnlum hydro- 



xide Inner snJt. 
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4. ) A composition useful for improving che rste of hair growth 
ian skins »hlch comprises an effective amount of a conpound selected from 
the group consisting of retinoids and retinoid analogs and/or prostacyclin 
analogues in combination with the compounds described in Claims I and 3. 

5. ) A composition of Clal» 4 wherein the retinoid is selected from the 
g.roup consisting of stereoisomers of vitamin A acid as well as the alde- 
hvdes. alcohols, esters, amides, ethers and salts of said compounds, or 

a' retinoid analo. . such as those isted in PCX U.S. 82/01593. and including, 
but not limited to, the following retinoids: 




86042103 



3937 



wo 86/00616 



^6 



PCT/LS85/01329 




PCT/tS85/01329 

WO 8«/00616 





88D42103 



3939 



WO86/0U616 



48 



PCT/LS85/01329 



analog ol retin ic acid ethyl amide 
{Molrelinidl 




T/imelh>^meI^O«yphen>^ fTMMP) 
analog of rettnoic add ethyl eSter 
(Etretinate^ 



Dichlon:melh><me{hoi>ohen>1 (OCMMP) 
analog ol retinoic acid ethyl ester 



Arotinoid ethyl ester 



Arotinoid methyi ethef 




a 




COOC^5 



^^COOC-Hf 



I -A.* e Kio « V c : >■< -c yc 'CO e nte nyl 
analog of retinoic acid 





Aieiophihens 




Rerinol 




Relinol 



39 10 



OH 





l>c/5 -Reiinoic ocid 



CH.0 




. (TMMP) cnolog ol RA 

^-oU'/roni-Reiinoit oc>JlfU) IO-FIudio-TMM? onol: 

of RA 




OH 



7.8-Dehjdro cnclcg 
ot RA 
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retinoQle 
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Reiinyl mcthylThioeiher 





Rclinyl n-bulyl clher 

Reiinyl /crz-fajiyl eiher 

0 





Reiinyl cceiote 




N'Methyl-dimcihyldioxcicn- 
4-Oio onoioQ ol RA feTinomide 

Phenyl onologol RA ^ N*(0-Cof boxy phenyl)- 

retinomide 




OH 




Pyfidyl onolog ol RA N-(p-Ccrbcxyphcnyi). 




Trimeihyl'hiophenellMTl M-Ber.jCji-rsiir.ylcmine 
onolog ol RA 

.0 



Reiinyl polmiioie Dimelh/lQCC!*l cyclo- Rei'f»;^I'd£ne cir^y'cyono- 
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wherein X is a member selected from the group consisting of: 2-cyclo- 
hexylethyl: 10-carbomethyoxydecyi; 4^ydroxybutyi; cholesceryl; A-bromo- 

benxyl ; 



o 
n 

C-CHt 



C-CM, 
*0 



Or 



J L 



wherein V Is a rienber selected fron the group consisting of; cholesteryl; 
phenyl; .-bronophenyi; --nitrophenyl; i-cyanophenyl : and 2.4-dichlorophenyl: 
amides ot all-trans retir.oid acid having the following fonr-ula: 




wherein 2 is a member selected from the group consisting of: n-propylamino; 
tert-butylar,l«o; 1 .1 .3. 3.-tetranethylbutyUn,ino: i-hvdroxyphenyU»ino: 
4-carbon,ethox:.-3-hydroxyphenylanino;//-(3.i-dl=ethoKyphenyl)-ethylan,inoi 

2.ben.othiazolyla«lno: l-imidazolyl- l-C-nlcotinoylhydrazolyl) ; l-ben«- 
triazolyl: l-(1.2.4-triazolyl) ; r Z can be the following: 



3 9-11 
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0 ^---NH-H-< 



or 




wherein 2 is a oenber selected trom the group consisting or: n-propylamino; 
cert-butyUinxno; 1,1 .3.3-cecranechylhutylamino; .-hyUroxyphenyUmlno; 
carboinechoxy-3-hydroxvphenyUnino: -^-(3.u-diinethoxyphenyU-echyl.iinino; 2- 
benzothiazoLylamino; l-imidazolyl ; l-U-nicocinoylhyUrazolyU ; 1-benzo- 
criaioLyl; ,2.i-triazolyl) ; or the retinoid can be from Che group 
consisting oc N-n-lTopyl aU-trans-retin^mide; N-Terc-batvl :iLl-trans- 
retin.imide; N-l . 1 . 3 . i-'^' = ■ -iniethyU-bucvI all-tr-ms rccin-iciUe; N-[ . 
.(3.4-DinethoxyphenyUethyl]-all-crans retinur^iJe; N-i -hydraxvphenyl)- 
all-trans retinamide; N-(4-carboniechoxy-3-nydrox:.pi.«nvl)-all-trans 



retinamlde. 
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in which R^. R-, or ftj represent hydroxy, ar*oxy. pnenoxy. amide or 
carboxyUc acid eroups. as described in Dem.nde De 3revcc D'lnvencion. 
No. 75 36850 or Publication Number 2,293.193. 
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